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More than 290 million people worldwide, and almost 2 million people in the United States, are infected
with hepatitis B virus, which can lead to chronic hepatitis B, a vaccine-preventable communicable
disease. The prevalence of chronic hepatitis B infection in pregnancy is estimated to be 0.7% t0 0.9% in
the United States, with >25,000 infants born annually at risk for chronic infection due to perinatal
transmission. Given the burden of disease associated with chronic hepatitis B infection, recent national
guidance has expanded both the indications for screening for hepatitis B infection and immunity and the
indications for vaccination. The purpose of this document is to aid clinicians caring for pregnant patients
in screening for hepatitis B infection and immunity status, discuss the perinatal risks of hepatitis B
infection in pregnancy, determine whether treatment is indicated for maternal or perinatal indications,
and recommend hepatitis B vaccination among susceptible patients. The following are the Society for
Maternal-Fetal Medicine recommendations: (1) we recommend triple-panel testing (hepatitis B surface
antigen screening, antibody to hepatitis B surface antigen, and total antibody to hepatitis B core antigen)
at the initial prenatal visit if not previously documented or known to have been performed (GRADE 1C); (2)
we recommend universal hepatitis B surface antigen screening alone at the initial prenatal care visit for all
pregnancies where there has been a previously documented negative triple-panel test (GRADE 1B); (3)
we recommend that individuals with unknown hepatitis B surface antigen screening status be tested on
any presentation for care in pregnancy; we also recommend that those with clinical hepatitis or those
with risk factors for acute hepatitis B infection be tested at the time of admission to a birthing facility
when delivery is anticipated (GRADE 1B); (4) we do not recommend altering routine intrapartum care in
individuals chronically infected with hepatitis B; administration of neonatal immunoprophylaxis is
standard of care in these situations (GRADE 1B); (5) we do not recommend cesarean delivery for the sole
indication of reducing perinatal hepatitis B virus transmission (GRADE 1B); (6) we recommend that in-
dividuals with HBV infection can breastfeed as long as the infant has received immunoprophylaxis at
birth (GRADE 1C); (7) we suggest individuals with hepatitis B infection who desire invasive testing may
have the procedure performed after an informed discussion on risks and benefits in the context of shared
decision-making and in the context of how testing will affect clinical care (GRADE 2C); (8) in individuals
with hepatitis viral loads >200,000 IU/mL (>5.3 log 10 IU/mL), we recommend antiretroviral therapy with
tenofovir (tenofovir alafenamide at 25 mg daily or tenofovir disoproxil fumarate at 300 mg daily) in the
third trimester (initiated at 28—32 weeks of gestation) as an adjunctive strategy to immunoprophylaxis to
reduce perinatal transmission (GRADE 1B); (9) we recommend administering hepatitis B vaccine and
hepatitis B immunoglobin within 12 hours of birth to all newborns of hepatitis B surface antigen—positive
pregnant patients or those with unknown or undocumented hepatitis B surface antigen status,
regardless of whether antiviral therapy has been given during the pregnancy to the pregnant patient
(GRADE 1B); and (10) we recommend hepatitis B vaccination in pregnancy for all individuals without
serologic evidence of immunity or documented history of vaccination (GRADE 1C).

Key words: antiviral therapy, breastfeeding, chronic hepatitis B, immunoprophylaxis, intrapartum care,
neonatal care, perinatal transmission, viral load
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Introduction

Between 800,000 and 1.8 million people in the United States
and >290 million people worldwide are infected with hep-
atitis B virus (HBV), which can lead to hepatitis B, a vaccine-
preventable communicable disease.' * The estimated
prevalence of chronic hepatitis B infection among pregnant
women in the United States is 0.7% to 0.9%,>° with
>25,000 infants born annually at risk for chronic infection.”
Although transmission through sexual intercourse and
intravenous drug use are major risk factors for acquisition of
HBV among adults in the United States, perinatal trans-
mission is responsible for up to 50% of HBV infections
worldwide. Approximately two-thirds of people with hepa-
titis B are unaware of their infection.>®° The risks of
acquiring hepatitis B may be unrecognized. Updated rec-
ommendations call for universal hepatitis B screening dur-
ing pregnancy and in adults aged >18 years, and universal
vaccination through the age of 59 years, given that anyone
can be infected with HBV.*'°

In contrast to HBV acquisition in adulthood, which more
commonly leads to resolution of acute infection and lifelong
immunity, perinatal HBV is more likely to lead to chronic
infection and associated long-term sequelae. Chronic
hepatitis B infection will develop in up to 90% of perinatally
exposed neonates who do not receive appropriate immu-
noprophylaxis, in contrast to 10% to 25% of infected chil-
dren and 5% to 10% of exposed immunocompetent adults.
Among all individuals with chronic HBV infection, regardless
of the timing of infection, 20% will eventually die of com-
plications of HBV infection, including cirrhosis, end-stage
liver disease, and hepatocellular carcinoma."’ Chronic
HBV infection is the major source of hepatocellular carci-
noma globally, leading to 50% of cases worldwide and 80%
of cases in high-endemic areas. An estimated 2.4 million
people in the United States have chronic hepatitis B, with
persons of Asian or African descent being disproportion-
ately affected.” Rates of acute hepatitis B are known to vary
by race and ethnicity. In 2021, reported rates ranged from
0.2 cases per 100,000 among non-Hispanic Asian/Pacific
Islander persons to 0.9 cases in non-Hispanic Black per-
sons. Rates of infection increased in 2021 among non-
Hispanic Black and Hispanic persons.'? It is unclear if
these racial discrepancies are due to differences in duration
of infection, hepatitis B genotypes, varied access to care
and treatment, or social determinants of health.

The purpose of this document is to aid clinicians caring for
pregnant patients in screening for hepatitis B infection and
immunity status, discuss the risks of perinatal hepatitis B
transmission, determine whether treatment is indicated for
maternal or perinatal indications, and recommend hepatitis
B vaccination among susceptible patients.

Corresponding author: Society for Maternal-Fetal Medicine. pubs@smfm.
org

What are the recommendations for hepatitis

B virus screening for infection and immunity in
pregnancy?

Universal screening for hepatitis B infection with hepatitis B
surface antigen (HBsAg) during each pregnancy at the first
prenatal visit is cost-effective’® and recommended by the
American College of Obstetricians and Gynecologists
(ACOG) and the United States Preventive Services Task
Force (Grade 1A)."*'® In March 2023, the Centers for Dis-
ease Control and Prevention (CDC) expanded screening
recommendations to include a universal triple-panel screen
(HBsAg, antibody to HBsAg [anti-HBs], and total antibody to
hepatitis B core antigen [total anti-HBc]) in all adults at least
once in their adult lifetime.'® The purpose of this compre-
hensive testing approach is to fully characterize whether an
individual is immune because of infection, immune because
of vaccination, infected with HBV, or susceptible to HBV
infection. Universal one-time triple-panel testing regard-
less of vaccination status helps identify those who are still
susceptible to infection and screens those with ongoing
risk without relying on risk-based screening. Details on
interpreting test results are included in Table 1. HBsAg
and anti-HBc only develop after natural infection, whereas
anti-HBs can develop after infection or immunization.
Early detection of HBV can reduce morbidity, mortality,
and perinatal transmission.'”~ ' We recommend triple-panel
testing (HBsAg, anti-HBs, and total anti-HBc) at the initial
prenatal visit if not previously documented or known to have
been performed (GRADE 1C). We recommend universal HBsAg
screening alone at the initial prenatal care visit for all preg-
nancies where there has been a previously documented
negative triple-panel test (GRADE 1B). The triple panel can
also be performed at a prepregnancy visit, if not previ-
ously performed in the individual’'s adult life, to further
inform a patient’s potential for HBV acquisition in preg-
nancy and need for vaccination. This recommendation is
in line with the CDC and ACOG recommendations to
identify not only those infected with HBV but also those
who are immune and susceptible.'®'*

Testing individuals of unknown HBsAg status can identify
neonates in need of HBV immunoprophylaxis to reduce the
risk of perinatal transmission'”'8?° (see “What is the
neonatal management of infants born to individuals with
chronic HBV infection?”). We recommend that individuals with
unknown HBsAg status be tested on any presentation for care in
pregnancy. We also recommend that those with clinical hepatitis
or those with risk factors for acute hepatitis B infection be tested
at the time of admission to a birthing facility when delivery is
anticipated (GRADE 1B).'%:'#16:19

What are the obstetrical implications of
pregnancies complicated by chronic

hepatitis B infection?

With the exception of the lifelong implications of perinatal
HBYV infection, data are insufficient to suggest that acute or
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TABLE 1
Interpretation of hepatitis B serologic test results®'
Triple-panel laboratory results
Hepatitis B surface Hepatitis B surface  Hepatitis B core Hepatitis B status
antigen (HBsAg) antibody (anti-HBs)  antibody (anti-HBc) interpretation Management Vaccination
Negative Negative Negative Susceptible None Recommended
Positive Negative Positive Hepatitis B Evaluation for treatment in Not recommended
infection pregnancy®
Refer to hepatitis/infectious
diseases care
Negative Positive Positive Immune, due to I immunocompetent: none Not recommended
previous infection  If immunocompromised: refer to
hepatitis/infectious diseases
care
Negative Positive Negative Immune, dueto  None Not recommended if
vaccination documented complete vaccine
series; if no documentation,
then recommend vaccination
Negative Negative Positive Uncertain® Refer to hepatitis/infectious Consider, after hepatitis/
diseases care infectious diseases evaluation
2 See section: “Medical management of chronic HBV during pregnancy;”; ® These serologic results can indicate resolved past infection with waning anti-HBs levels (most common), false-positive total
anti-HBc, occult infection, or mutant HBsAg strain not detectable by laboratory assay.
Society for Maternal-Fetal Medicine. Hepatitis B in pregnancy: updated guidelines. Am ] Obstet Gynecol 2024.

chronic HBV infection is associated with adverse pregnancy
outcomes such as preterm birth, low birthweight, or
gestational diabetes. Therefore, routine prenatal care and
fetal surveillance are recommended for individuals with
chronic HBV infection. Optimal maternal medical manage-
ment is discussed later (see “What is the medical manage-
ment of chronic HBV during pregnancy?”).

Perinatal HBV transmission can occur prenatally during
pregnancy, during labor through contact with infected vaginal
blood and secretions, and postnatally through close contact.
Procedures during labor and delivery, such as internal moni-
toring, episiotomy, and operative vaginal delivery, may theo-
retically increase the risk of transmission. However, neonatal
HBV immunoprophylaxis (see “What is the neonatal manage-
ment of infants born to individuals with chronic HBV infec-
tion?”) greatly decreases these risks.?*?>?° Thus, we do not
recommend altering routine intrapartum care in individuals chroni-
cally infected with hepatitis B. Administration of neonatal immuno-
prophylaxis is standard of care in these situations (GRADE 1B).
Planned cesarean delivery has also been discussed as a
method of reducing perinatal transmission, but it is not rec-
ommended because available data are conflicting and of poor
quality.'*** 8 For example, 2 systematic reviews found that
elective cesarean delivery was effective in preventing mother-
to-child transmission of HBV; however, the studies used to
reach this conclusion were all rated as having moderate to high
risk of bias and were relatively low-quality studies.?>*° Thus, we
suggest individuals with hepatitis B infection who desire invasive
testing may have the procedure performed after an informed
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discussion on risks and benefits in the context of shared decision-
making and in the context of how testing will affect clinical care
(GRADE 1B). Similarly, in the setting of neonatal HBV immuno-
prophylaxis, breastfeeding is not contraindicated.”** Studies
have documented no difference in rates of infection between
breastfed and formula-fed infants born to HBV-infected
women who received immunoprophylaxis, with rates be-
tween 0% and 5% in both groups.®>®' We recommend that in-
dividuals with HBV infection can breastfeed as long as the infant has
received immunoprophylaxis at birth (GRADE 1C). If a breastfeeding
individual has bleeding nipples, discard milk from the affected
breast while continuing to feed or pump from the unaffected
breast until the nipple is healed to prevent direct exposure to
blood.

Concerns have also been raised regarding diagnostic
procedures during pregnancy, including chorionic villus
sampling, amniocentesis, or percutaneous umbilical blood
sampling in patients with hepatitis B. Many earlier series did
not demonstrate an increased risk of in utero HBV trans-
mission after amniocentesis in women with chronic HBV
infection.®> *° These series were conducted before the
routine use of HBV viral load testing as a disease marker and
may not apply to individuals with high viral loads. One series
did demonstrate an increase in risk for in utero infection after
amniocentesis in women with HBV DNA levels (viral loads)
>7 log 10 copies/mL compared with women with viral loads
below that cutoff (50% vs 4%; odds ratio, 21.3; P<.006).%’
Such emerging data may impact counseling surrounding
invasive prenatal testing as data accumulate from more
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series with information regarding maternal HBV viral load.
We suggest individuals with hepatitis B infection who desire
invasive testing may have the procedure performed after an
informed discussion on risks and benefits in the context of shared
decision-making and in the context of how testing will affect
clinical care (GRADE 2C)."'*>*

Pregnant individuals with chronic HBV infection should be
evaluated for immunity to hepatitis A virus and be vacci-
nated if susceptible. Vaccination for hepatitis A during
pregnancy is safe.’® The Advisory Committee on Immuni-
zation Practices (ACIP)-recommended hepatitis A vaccines
in pregnancy include the 2-dose vaccines HAVRIX (Glax-
oSmithKline) and VAQTA (Merck). In addition, TWINRIX
(GlaxoSmithKiline) is a combination hepatitis A and B vac-
cine that can be given in pregnancy. Pregnant individuals
should be counseled regarding exposures to potentially
hepatotoxic medications, including acetaminophen, and
avoiding the use of alcohol even after pregnancy. In-
dividuals should also be counseled that their household
contacts should be evaluated for their HBV status and
immunized if susceptible. In addition to transmission via
exposure to blood and sexual contact, HBV can also be
transmitted through shared use of household items (e.g.,
eating utensils, toothbrushes) and close personal contact;
thus, safe, hygienic practices should be applied.

What is the recommended medical
management of chronic hepatitis B during
pregnancy?

Once chronic hepatitis B infection is identified, baseline liver
function tests, HBV DNA levels, and hepatitis B e antigen
(HBeAgQ) are indicated unless recently evaluated by the pa-
tient’s infectious disease or hepatology provider. HBV DNA
levels may be reported in many units; Table 2 lists the typical
cutoffs for therapy and conversions between units. Treat-
ment indications for maternal health are based on the
presence or absence of cirrhosis, HBV DNA levels, ALT
levels, and the presence or absence of HBeAg (Table 2). A
referral to infectious disease or hepatology is indicated for
patients not already established in care. HBV viral load has
been shown to be directly related to the risk of disease
progression in nhonpregnant adults. In a large prospective
cohort from Taiwan, an HBV-DNA level >4 log 10 copies/mL
(or >1785 IU/mL) was associated with significantly higher
rates of cirrhosis, hepatocellular carcinoma, and death,
independently of HBeAg status as a surrogate marker of
viremia.3%:4°

Table 2 includes the common treatment thresholds for
patients with chronic hepatitis B but does not include every
possible scenario, such as the influence of liver biopsy
findings on treatment thresholds.

The American Association for the Study of Liver Diseases
issued revised guidelines*' in 2018 for the treatment of
chronic HBV infection, with tenofovir as a first-line therapy.
Lamivudine is no longer a first-line agent because of resis-
tance concerns.*? More recent reports have demonstrated

TABLE 2

Common indications for hepatitis B freatment in
pregnancy, stratified by hepatitis B virus DNA
thresholds and maternal vs perinatal
indications, in individuals without cirrhosis

Treatment threshold for

Treatment thresholds perinatal transmission
HBV DNA level for maternal health prevention
[U/mL eAg negative: >2000 >200,000

and ALT >2x ULN

eAg positive:

>20,000 and ALT

>2x ULN
Log 10 IU/mL eAg negative;: >3.3 >5.3 log 10 IU/mL

log 10 IU/mL and ALT
>2x ULN

eAg positive: >4.3 log
10 IU/mL and ALT
>2x ULN

eAg negative: >4.0
log 10 copies/mL and
ALT >2x ULN

eAg positive: >5.0 log
10 copies/mL and ALT
>2x ULN

The World Health Organization has recommended that HBY DNA be expressed in terms of IU/

mL. Conversion between units is as follows: to convert from IU/mL to copies/nJL, the IU/mL
value should be multiplied by 5.6 (or the copies/mL value similarly divided).**

Log 10 copies/mL >6.0 log 10 copies/mL

eAg, hepatitis B e antigen; HBV, hepatitis B virus; ULN, upper limit of normal.

Society for Maternal-Fetal Medicine. Hepatitis B in pregnancy: updated guidelines.
Am ] Obstet Gynecol 2024.

that in chronically infected adults, tenofovir monotherapy
has maintained HBV-DNA suppression while used for up to
6 years of continuous treatment, with no evidence of teno-
fovir resistance, even in patients whose virus became
resistant to lamivudine.***> Recently, a new formulation of
tenofovir, tenofovir alafenamide fumarate (TAF), has been
approved for the treatment of chronic hepatitis B, as it has
lower risks of affecting bone density and renal function with
long-term use compared with the traditional formulation,
tenofovir disoproxil fumarate (TDF). Data on TAF use in
pregnancy mostly arise from observational studies in
pregnant women with HIV and chronic hepatitis B. No safety
signals have been identified in the reported data, with effi-
cacy noted in preventing perinatal transmission.*® °° TAF-
containing regimens are currently first-line therapy among
pregnant individuals with HIV.""

Repeated liver function tests and HBV DNA level mea-
surements should be performed in the early third trimester
(28—32 weeks of gestation) among individuals without a
maternal indication for treatment. Maternal HBV-DNA
levels have been demonstrated to be the strongest pre-
dictor of neonatal immunoprophylaxis failure, with an in-
verse correlation between maternal viral load and
immunoprophylaxis efficacy. Earlier studies showed an
effective prophylaxis rate close to 100% if prelabor HBV-
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Summary of recommendations

Number Recommendation Grade

1 We recommend triple-panel testing (HBSAg, antibody to HBsAg [anti-HBs], and total antibody to hepatitis B core 1C
antigen [total anti-HBc]) at the initial prenatal visit if not previously documented or known to have been performed.

2 We recommend universal HBsAg screening alone at the initial prenatal care visit for all pregnancies where there has 1B
been a previously documented negative triple-panel test.

3 We recommend that individuals with unknown HBsAg status be tested on any presentation for care in pregnancy. 1B
We also recommend that those with clinical hepatitis or those with risk factors for acute hepatitis B infection be
tested at the time of admission to a birthing facility when delivery is anticipated.

4 We do not recommend altering routine intrapartum care in individuals chronically infected with hepatitis B. 1B
Administration of neonatal immunoprophylaxis is standard of care in these situations.

5 We do not recommend cesarean delivery for the sole indication of reducing perinatal HBV transmission. 1B

6 We recommend that individuals with HBV infection breastfeed as long as the infant receives immunoprophylaxis at 1C
birth.

7 We suggest individuals with hepatitis B infection who desire invasive testing may have the procedure performed 2C
after an informed discussion on risks and benefits in the context of shared decision-making and in the context of
how testing will affect clinical care.

8 In individuals with hepatitis B viral loads >200,000 IU/mL (>5.3 log 10 IU/mL), we recommend antiviral therapy 1B
with tenofovir (TAF at 25 mg daily or TDF at 300 mg daily) in the third trimester (initiated at 28—32 weeks of
gestation) as an adjunctive strategy to immunoprophylaxis to reduce perinatal transmission.

9 We recommend administering hepatitis B vaccine and HBIG within 12 hours of birth to all newborns of HBsAg- 1B
positive pregnant patients or those with unknown or undocumented HBsAg status, regardless of whether antiviral
therapy has been given during the pregnancy to the pregnant patient.

10 We recommend hepatitis B vaccination in pregnancy for all individuals without serologic evidence of immunity or 1C

documented history of vaccination.

Society for Maternal-Fetal Medicine. Hepatitis B in pregnancy: updated guidelines. Am J Obstet Gynecol 2024.

DNA levels were <5.5 log 10 copies/mL (<4.8 log 10 1U/
mL),>?°° with prospective studies showing a stepwise
decrease in prophylaxis effective rate as HBV-DNA levels
increased above 6 to 8 log 10 copies/mL (equivalent to
5.3—7.3 log 10 1U/mL).>*>> A maternal HBV-DNA level
>200,000 IU/mL (>5.3 log 10 IU/mL) at delivery appears to
be the most important predictor of in utero mother-to-child
transmission and prophylaxis failure.”® A recent systematic
review and meta-analysis on the efficacy and safety of
antiviral prophylaxis during pregnancy to prevent perinatal
hepatitis B infection found that maternal antiviral prophy-
laxis is highly effective®” in combination with neonatal
immunoprophylaxis, with a pooled odds ratio for trans-
mission of 0.10 (95% confidence interval, 0.03—0.35) for
TDF across 19 studies. In addition, maternal antiviral
therapy was not found to increase the risks of any infant or
maternal safety outcomes. Perinatal antiviral prophylaxis is
also cost-effective across a wide range of assumptions.*®
In individuals with hepatitis B viral loads >200,000 1U/mL (>5.3
log 10 IU/mL), we recommend antiviral therapy with tenofovir
(TAF at 25 mg daily or TDF at 300 mg daily) in the third trimester
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(initiated at 28—32 weeks of gestation) as an adjunctive strategy
to immunoprophylaxis to reduce perinatal transmission (GRADE
1B)."* Individuals with hepatitis B viral loads <200,000
should not start using tenofovir because immunoprophy-
laxis is highly effective in preventing perinatal transmission
with lower viral loads.*’ In addition, tenofovir can have
adverse effects, and hepatitis B infection can worsen when
tenofovir is stopped.

Pregnant individuals using TAF before pregnancy should
continue TAF throughout the pregnancy. Among pregnant
individuals initiating tenofovir therapy in pregnancy for
maternal health indications, shared decision-making should
guide whether to choose TAF or TDF, with a preference for
TAF because this agent is more likely to be the patient’s
long-term therapy. Among pregnant individuals who require
tenofovir therapy solely in the third trimester to decrease
perinatal transmission risk, either TAF or TDF is appropriate
after shared decision-making with the patient.

Discontinuation of antiviral medications after delivery is
common for women whose indication for treatment was
perinatal transmission prevention. However, discontinuation
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Society for Maternal-Fetal Medicine grading system: GRADE (Grading of Recommendations
Assessment, Development and Evaluation) recommendations”*

Grade of recommendation Clarity of risk and benefit Quality of supporting evidence Implications

1A. Strong recommendation, high-  Benefits clearly outweigh risks and ~ Consistent evidence from well- Strong recommendation that can

quality evidence burdens, or vice versa performed, randomized controlled  apply to most patients in most
trials, or overwhelming evidence of  circumstances without reservation
some other form Clinicians should follow a strong

Further research is unlikely to change recommendation unless a clear and
confidence in the estimate of benefit compelling rationale for an alternative
and risk approach is present

1B. Strong recommendation,
moderate-quality evidence

Benefits clearly outweigh risks and  Evidence from randomized controlled Strong recommendation that applies
burdens, or vice versa trials with important limitations to most patients
(inconsistent results, methodologic ~ Clinicians should follow a strong
flaws, indirect or imprecise), or very recommendation unless a clear and
strong evidence of some other compelling rationale for an alternative
research design approach is present
Further research (if performed) is
likely to have an impact on confidence
in the estimate of benefit and risk and
may change the estimate

1C. Strong recommendation, low-
quality evidence

Benefits appear to outweigh risks and Evidence from observational studies, Strong recommendation that applies

2A. Weak recommendation, high-
quality evidence

burdens, or vice versa unsystematic clinical experience, or to most patients
randomized controlled trials with Some of the evidence base
serious flaws supporting the recommendation is,
Any estimate of effect is uncertain  however, of low quality
Benefits closely balanced with risks  Consistent evidence from well- Weak recommendation; best action
and burdens performed randomized controlled ~ may differ depending on
trials or overwhelming evidence of  circumstances or patients or societal
some other form values

Further research is unlikely to change
confidence in the estimate of benefit
and risk

2B. Weak recommendation,
moderate-quality evidence

Benefits closely balanced with risks  Evidence from randomized controlled Weak recommendation; alternative
and burdens; some uncertainty in the trials with important limitations approaches likely to be better for
estimates of benefits, risks, and (inconsistent results, methodologic ~ some patients under some
burdens flaws, indirect or imprecise), or very circumstances

strong evidence of some other

research design

Further research (if performed) is

likely to have an effect on confidence

in the estimate of benefit and risk and

may change the estimate

2C. Weak recommendation, low-
quality evidence

Uncertainty in the estimates of Evidence from observational studies, Very weak recommendation, other
benefits, risks, and burdens; benefits unsystematic clinical experience, or alternatives may be equally
may be closely balanced with risks  randomized controlled trials with reasonable
and burdens serious flaws
Any estimate of effect is uncertain

Best practice

Recommendation in which either (1) — —
there is an enormous amount of

indirect evidence that clearly justifies

strong recommendation (direct

evidence would be challenging, and

inefficient use of time and resources,

to bring together and carefully

summarize), or (2) recommendation

to the contrary would be unethical

@ Adapted from Guyatt et al.”

Society for Maternal-Fetal Medicine. Hepatitis B in pregnancy: updated guidelines. Am ] Obstet Gynecol 2024.
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Guidelines

The content of this document reflects the national and international guidelines related to hepatitis B.

Organization

Title

Year of publication

Advisory Committee on Immunization Practices

Prevention of Hepatitis B Virus Infection in the United
States: Recommendations of the Advisory Committee on
Immunization Practices'®

2018

Advisory Committee on Immunization Practices Universal Hepatitis B Vaccination in Adults Aged 19—59 2022
Years: Updated Recommendations of the Advisory
Committee on Immunization Practices®
American Academy of Pediatrics Breastfeeding and the Use of Human Milk*® 2005
American Association for the Study of Liver Diseases Update on prevention, diagnosis, and treatment of 2017
chronic hepatitis B: AASLD 2018 hepatitis B guidance”’
American College of Obstetricians and Gynecologists Viral Hepatitis in Pregnancy 2023
Centers for Disease Control and Prevention Screening and Testing Recommendations for Chronic 2023
Hepatitis B Virus Infection (HBY)'°
Panel on Treatment of HIV During Pregnancy and Recommendations for Use of Antiretroviral Drugs during 2023
Prevention of Perinatal Transmission Pregnancy®’
Society of Obstetricians and Gynaecologists of Canada No. 342-Hepatitis B and Pregnancy®* 2017
United States Preventive Services Task Force Screening for Hepatitis B Virus Infection in Pregnant 2019

Women: US Preventive Services Task Force Reaffirmation

Recommendation Statement'®

Society for Maternal-Fetal Medicine. Hepatitis B in pregnancy: updated guidelines. Am J Obstet Gynecol 2024.

is associated with risks of chronic hepatitis B flare for the first
6 months postpartum, and patients should be counseled on
warning signs and have planned laboratory follow-up with
their hepatology or infectious disease specialist.”® °’

What is the neonatal management of infants
born to individuals with chronic hepatitis B

virus infection?

The mainstay of perinatal HBV infection prevention is a
combination of active and passive immunization, known as
immunoprophylaxis, for neonates exposed in utero and
peripartum, regardless of maternal viral load or maternal
antiviral therapy in pregnancy. Before the development of an
HBV vaccine, HBV immunoglobulin (HBIG) alone, adminis-
tered within 12 hours of delivery, was shown to be effective
in providing transient passive immunity; however, 25% of
infants became infected through household contact by 1
year of age.®> When the vaccine became available in the
1980s, it was subsequently shown that a combination of
HBV vaccine and HBIG given within the first 12 hours after
birth provided the greatest degree of durable protection,
conferring long-term immunity in 85% to 95% of cases.””
On-time completion of the full HBV vaccine series
following the birth dose is important for the newborn to gain
maximal protection. This approach has shown considerable
impact on longer-term disease outcome measures for
newborns who received prophylaxis in areas where HBV
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infection is endemic. In Taiwan, the institution of a universal
maternal screening and neonatal immunoprophylaxis pro-
gram lowered the rate of chronic HBV infection among
children from 10% to 1% during a 10-year period.®
Concurrently, the rate of childhood hepatocellular carci-
noma was lowered by half in the same population, from 0.7
to 0.36 per 100,000.°* Immunoprophylaxis is also recom-
mended for infants born to mothers with unknown or un-
documented HBsAg status. We recommend administering the
hepatitis B vaccine and HBIG within 12 hours of birth to all new-
borns of HBsAg-positive pregnant patients or those with unknown
or undocumented HBsAg status, regardless of whether antiviral
therapy has been given during the pregnancy to the pregnant
patient (GRADE 1B).'**°

What is the recommendation for hepatitis B
vaccination during pregnancy?

Since April 2022, ACIP has recommended hepatitis B
vaccination for all adults aged 19 to 59 years.®® Hepatitis B
immunity in reproductive-age women is not well charac-
terized, but as of 2018, approximately 70% of US adults
aged >19 years are not fully immunized against hepatitis
B.°° Universal vaccination through the age of 59 years
removes the need for risk factor—based screening and
thus can increase immunity and decrease hepatitis B
incidence, community transmission, and burden of
disease.
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Hepatitis B vaccination is safe and effective in
pregnancy.®’ °? HBV vaccination in pregnancy results in
similar seroconversion rates (>90%) to those observed
outside of pregnancy, without any vaccine-specific adverse
outcomes reported across thousands of pregnancies.®”°®
An accelerated vaccination schedule in pregnancy (0, 1,
and 4 months rather than 0, 1, and 6 months) has also been
studied, with similar immunogenicity noted.”® Vaccination
series completion rates are also high in pregnancy because
of the frequent nature of prenatal care.”"”? Finally, vacci-
nation in pregnancy is cost-effective, given the lifelong
burden of disease that may be avoidable.”® ACIP-
recommended hepatitis B vaccines in pregnancy include
the 3-dose vaccines RECOMBIVAX HB (Merck), ENGERIX-
B (GlaxoSmithKiline), and TWINRIX (GlaxoSmithKline). The
3-antigen hepatitis B vaccine, PreHevbrio (VBI Vaccines),
and the 2-dose vaccine, HEPLISAV-B (Dynavax Technolo-
gies), have not been studied in pregnancy and thus have
insufficient data to inform use in pregnant persons.

Prenatal care may be the earliest opportunity for pregnant
adults to interact with a health care provider since the 2022
ACIP recommendations. Given that vaccination is safe and
effective in pregnancy, and compliance rates with vacci-
nation are high, prenatal care represents a unique oppor-
tunity to complete hepatitis B vaccination during pregnancy.
We recommend hepatitis B vaccination in pregnancy for all in-
dividuals without serologic evidence of immunity or documented
history of vaccination (GRADE 1C). Most patients who have
documentation demonstrating a completed hepatitis B
vaccination series do not need repeated immunization,
although there is no evidence that receiving additional
doses of the hepatitis B vaccine is harmful.®> Repeated HBV
vaccination might be indicated for health care providers
after exposure to HBV; nonresponder infants (infants who
did not develop protective surface antibodies after
completing 2 full series of the hepatitis B vaccine) born to
persons positive for HBsAg; persons on hemodialysis; or
immunocompromised persons.'® In these situations, pro-
viders should consult and adhere to the latest CDC guid-
ance. If a patient is unsure of immunity to hepatitis B, and
previous triple-panel screening results are unavailable or
have never been performed, triple-panel screening is rec-
ommended as above. Table 1 outlines interpretation and
management of triple-panel testing.

Conclusions

HBV is responsible for a high burden of disease, and peri-
natally acquired HBV is one of the most common mecha-
nisms of HBV acquisition and development of the chronic
carrier state and its sequelae: end-stage liver disease, he-
patocellular carcinoma, and cirrhosis. Triple-panel testing
once per adult lifetime and HBsAg screening with each
pregnancy are intended to optimize perinatal health. These
measures allow for universal neonatal immunoprophylaxis
and selective maternal antiviral therapy. They also enhance
maternal health by identifying susceptible individuals in

need of vaccination during pregnancy and individuals in
need of infectious disease or hepatology care to prevent the
long-term sequelae of hepatitis B.

REFERENCES

1. Hepatitis B. World Health Organization. Available at: https://www.who.
int/news-room/fact-sheets/detail/hepatitis-b. Accessed May 15, 2023.
2. Wong RJ, Brosgart CL, Welch S, et al. An updated assessment of
chronic hepatitis B prevalence among foreign-born persons living in the
United States. Hepatology 2021;74:607-26.

3. Roberts H, Ly KN, Yin S, Hughes E, Teshale E, Jiles R. Prevalence of
HBV infection, vaccine-induced immunity, and susceptibility among at-risk
populations: US households, 2013-2018. Hepatology 2021;74:2353-65.
4. Call to action: eliminating hepatitis B virus through universal screening
and vaccination for adults ages 19—59. Hepatitis B Foundation. Available
at: https://www.hepb.org/assets/Uploads/FINALv3-Call-to-Action-
Universal-HBV-Screening-and-Vaccination-03.13.2023.pdf. ~ Accessed
May 15, 2023.

5. Kubo AA, Shlager LL, Marks ARAR, et al. Prevention of vertical trans-
mission of hepatitis B: an observational study. Ann Intern Med 2014;160:
828-35.

6. Din ES, Wasley A, Jacques-Carroll L, Sirotkin B, Wang S. Estimating the
number of births to hepatitis B virus-infected women in 22 states, 2006.
Pediatr Infect Dis J 2011;30:575-9.

7. Smith EA, Jacques-Carroll L, Walker TY, Sirotkin B, Murphy TV. The
national perinatal hepatitis B prevention program, 1994-2008. Pediatrics
2012;129:609-16.

8. Kim HS, Yang JD, El-Serag HB, Kanwal F. Awareness of chronic viral
hepatitis in the United States: an update from the National Health and
Nutrition Examination Survey. J Viral Hepat 2019;26:596-602.

9. Hepatitis B basic information. United States Department of Health and
Human Services. Available at: https://www.hhs.gov/hepatitis/learn-about-
viral-hepatitis/hepatitis-b-basics/index.ntml.  Accessed December 4,
2022.

10. Conners EE, Panagiotakopoulos L, Hofmeister MG, et al. Screening
and Testing for Hepatitis B Virus Infection: CDC Recommendations -
United States, 2023. Centers for Disease Control and Prevention, https://
www.cdc.gov/mmwr/volumes/72/rr/rr7201a1.htm#suggestedcitation.
Accessed May 15, 2023.

11. Petersen K In: Mandell Gerald L, Bennett John E, Dolin Raphael, eds.
Mandell, Douglas, and Bennett’s Principles and Practice of Infectious
Diseases, 7th Edition. Philadelphia, PA: Churchill Livingstone Elsevier;
2009. p.4320. illustrated. $415.00 (hardcover). Clin Infect Dis 2010;51:
636—637.

12. Rates* of Reported cases of acute hepatitis B virus infection, by race/
ethnicity — United States; 2006-2021. Centers for Disease Control and
Prevention.  Available at:  https://www.cdc.gov/hepatitis/statistics/
2021 surveillance/hepatitis-b/figure-2.6.htm. Accessed September 12,
2023.

13. Prabhu M, Susich MK, Packer CH, Hersch AR, Riley LE, Caughey AB.
Universal hepatitis B antibody screening and vaccination in pregnancy: a
cost-effectiveness analysis. Obstet Gynecol 2022;139:357-67.

14. Viral Hepatitis in Pregnancy: ACOG Clinical Practice Guideline No. 6.
Obstet Gynecol 2023;142:745-59.

15. Lin K, Vickery J. Screening for hepatitis B virus infection in pregnant
women: evidence for the U.S. Preventive Services Task Force reaffirmation
recommendation statement. Ann Intern Med 2009;150:874-6.

16. United States Preventive Services Task Force, Owens DK,
Davidson KW, et al. Screening for hepatitis B virus infection in pregnant
women: US Preventive Services Task Force reaffirmation recommendation
statement. JAMA 2019;322:349-54.

17.Lee C, Gong Y, Brok J, Boxall EH, Gluud C. Effect of hepatitis B
immunisation in newborn infants of mothers positive for hepatitis B surface
antigen: systematic review and meta-analysis. BMJ 2006;332:328-36.

APRIL 2024 B9


https://www.who.int/news-room/fact-sheets/detail/hepatitis-b
https://www.who.int/news-room/fact-sheets/detail/hepatitis-b
http://refhub.elsevier.com/S0002-9378(23)02173-7/sref2
http://refhub.elsevier.com/S0002-9378(23)02173-7/sref2
http://refhub.elsevier.com/S0002-9378(23)02173-7/sref2
http://refhub.elsevier.com/S0002-9378(23)02173-7/sref3
http://refhub.elsevier.com/S0002-9378(23)02173-7/sref3
http://refhub.elsevier.com/S0002-9378(23)02173-7/sref3
https://www.hepb.org/assets/Uploads/FINALv3-Call-to-Action-Universal-HBV-Screening-and-Vaccination-03.13.2023.pdf
https://www.hepb.org/assets/Uploads/FINALv3-Call-to-Action-Universal-HBV-Screening-and-Vaccination-03.13.2023.pdf
http://refhub.elsevier.com/S0002-9378(23)02173-7/sref5
http://refhub.elsevier.com/S0002-9378(23)02173-7/sref5
http://refhub.elsevier.com/S0002-9378(23)02173-7/sref5
http://refhub.elsevier.com/S0002-9378(23)02173-7/sref6
http://refhub.elsevier.com/S0002-9378(23)02173-7/sref6
http://refhub.elsevier.com/S0002-9378(23)02173-7/sref6
http://refhub.elsevier.com/S0002-9378(23)02173-7/sref7
http://refhub.elsevier.com/S0002-9378(23)02173-7/sref7
http://refhub.elsevier.com/S0002-9378(23)02173-7/sref7
http://refhub.elsevier.com/S0002-9378(23)02173-7/sref8
http://refhub.elsevier.com/S0002-9378(23)02173-7/sref8
http://refhub.elsevier.com/S0002-9378(23)02173-7/sref8
https://www.hhs.gov/hepatitis/learn-about-viral-hepatitis/hepatitis-b-basics/index.html
https://www.hhs.gov/hepatitis/learn-about-viral-hepatitis/hepatitis-b-basics/index.html
https://www.cdc.gov/mmwr/volumes/72/rr/rr7201a1.htm#suggestedcitation
https://www.cdc.gov/mmwr/volumes/72/rr/rr7201a1.htm#suggestedcitation
http://refhub.elsevier.com/S0002-9378(23)02173-7/sref11
http://refhub.elsevier.com/S0002-9378(23)02173-7/sref11
http://refhub.elsevier.com/S0002-9378(23)02173-7/sref11
http://refhub.elsevier.com/S0002-9378(23)02173-7/sref11
http://refhub.elsevier.com/S0002-9378(23)02173-7/sref11
https://www.cdc.gov/hepatitis/statistics/2021surveillance/hepatitis-b/figure-2.6.htm
https://www.cdc.gov/hepatitis/statistics/2021surveillance/hepatitis-b/figure-2.6.htm
http://refhub.elsevier.com/S0002-9378(23)02173-7/sref13
http://refhub.elsevier.com/S0002-9378(23)02173-7/sref13
http://refhub.elsevier.com/S0002-9378(23)02173-7/sref13
http://refhub.elsevier.com/S0002-9378(23)02173-7/sref14
http://refhub.elsevier.com/S0002-9378(23)02173-7/sref14
http://refhub.elsevier.com/S0002-9378(23)02173-7/sref15
http://refhub.elsevier.com/S0002-9378(23)02173-7/sref15
http://refhub.elsevier.com/S0002-9378(23)02173-7/sref15
http://refhub.elsevier.com/S0002-9378(23)02173-7/sref16
http://refhub.elsevier.com/S0002-9378(23)02173-7/sref16
http://refhub.elsevier.com/S0002-9378(23)02173-7/sref16
http://refhub.elsevier.com/S0002-9378(23)02173-7/sref16
http://refhub.elsevier.com/S0002-9378(23)02173-7/sref17
http://refhub.elsevier.com/S0002-9378(23)02173-7/sref17
http://refhub.elsevier.com/S0002-9378(23)02173-7/sref17
www.smfm.org

SMFM Consult Series

smfm.org

18. Henderson JT, Webber EM, Bean SI. Screening for hepatitis B virus
infection in pregnant women: an updated systematic review for the
US Preventive Services Task Force. Agency for Healthcare Research
and Quality. Available at: https://www.ncbi.nlm.nih.gov/books/
NBK544661/pdf/Bookshelf_NBK544661.pdf 2019. Accessed May
15, 2028.

19. Schillie S, Vellozzi C, Reingold A, et al. Prevention of hepatitis B virus
infection in the United States: recommendations of the Advisory Com-
mittee on Immunization Practices. MMWR Recomm Rep 2018;67:
1-31.

20. Chen ZX, Zhuang X, Zhu XH, et al. Comparative effectiveness of pro-
phylactic strategies for perinatal transmission of hepatitis B virus: a network
meta-analysis of randomized controlled trials. Open Forum Infect Dis
2017;4:0fx225.

21. Centers for Disease Control and Prevention. Interpretation of hepatitis
B serologic test results. Available at: https://www.cdc.gov/hepatitis/nbv/
interpretationOfHepBSerologicResults.htm. Accessed May 15, 2023.
22. Beasley RP, Hwang LY, Lee GC, et al. Prevention of perinatally
transmitted hepatitis B virus infections with hepatitis B immune globulin
and hepatitis B vaccine. Lancet 1983;2:1099-102.

23. Eke AC, Eleje GU, Eke UA, Xia Y, Liu J. Hepatitis B immunoglobulin
during pregnancy for prevention of mother-to-child transmission of hep-
atitis B virus. Cochrane Database Syst Rev 2017;2:CD008545.

24, Castillo E, Murphy K, van Schalkwyk J. No. 342-hepatitis B and
pregnancy. J Obstet Gynaecol Can 2017;39:181-90.

25. Yang J, Zeng XM, Men YL, Zhao LS. Elective caesarean section versus
vaginal delivery for preventing mother to child transmission of hepatitis B
virus—a systematic review. Virol J 2008;5:100.

26. He R, Wen P, Xiong M, et al. Cesarean section in reducing mother-to-
child HBV transmission: a meta-analysis. J Matern Fetal Neonatal Med
2022;35:3424-32.

27.Xu H, Zeng T, Liu JY, et al. Measures to reduce mother-to-child
transmission of hepatitis B virus in China: a meta-analysis. Dig Dis Sci
2014;59:242-58.

28. Chen HL, Cai JY, Song YP, Zha ML, Qin G. Vaginal delivery and HBV
mother to child transmission risk after immunoprophylaxis: a systematic
review and a meta-analysis. Midwifery 2019;74:116-25.

29, Gartner LM, Morton J, Lawrence RA, et al. Breastfeeding and the use
of human milk. Pediatrics 2005;115:496-506.

30. Hill JB, Sheffield JS, Kim MJ, Alexander JM, Sercely B, Wendel GD.
Risk of hepatitis B transmission in breast-fed infants of chronic hepatitis
B carriers. Obstet Gynecol 2002;99:1049-52.

31.de Martino M, Appendino C, Resti M, Rossi ME, Muccioli AT,
Vierucci A. Should hepatitis B surface antigen positive mothers breast
feed? Arch Dis Child 1985;60:972-4.

32. Ko TM, Tseng LH, Chang MH, et al. Amniocentesis in mothers who
are hepatitis B virus carriers does not expose the infant to an increased
risk of hepatitis B virus infection. Arch Gynecol Obstet 1994;255:
25-30.

33. Chen LZ, Zhou WQ, Zhao SS, Liu ZY, Wen SW. A nested case-control
study of maternal-neonatal transmission of hepatitis B virus in a Chinese
population. World J Gastroenterol 2011;17:3640-4.

34. Song YM, Sung J, Yang S, Choe YH, Chang YS, Park WS. Factors
associated with immunoprophylaxis failure against vertical transmission
of hepatitis B virus. Eur J Pediatr 2007;166:813-8.

35. Gagnon AMDF, Davies GMDF, Wilson RDMDF, et al. RETIRED: pre-
natal Invasive Procedures in Women with hepatitis B, hepatitis C, and/or
human immunodeficiency virus Infections. J Obstet Gynaecol Can
2014,36:648-53.

36. Towers CV, Asrat T, Rumney P. The presence of hepatitis B surface
antigen and deoxyribonucleic acid in amniotic fluid and cord blood. Am J
Obstet Gynecol 2001;184:1514-8.

37.Yi W, Pan CQ, Hao J, et al. Risk of vertical transmission of hepatitis B
after amniocentesis in HBs antigen-positive mothers. J Hepatol 2014;60:
523-9.

B10 APRIL 2024

38. Moro PL, Museru Ol, Niu M, Lewis P, Broder K. Reports to the
Vaccine Adverse Event Reporting System after hepatitis A and hepatitis
AB vaccines in pregnant women. Am J Obstet Gynecol 2014;210:561.
el1—6.

39. Chen CJ, Yang HI, Su J, et al. Risk of hepatocellular carcinoma across
abiological gradient of serum hepatitis B Virus DNA level. JAMA 2006;295:
65-73.

40. lloeje UH, Yang HI, Jen CL, et al. Risk and predictors of mortality
associated with chronic hepatitis B infection. Clin Gastroenterol Hepatol
2007;5:921-31.

41, Terrault NA, Lok ASF, McMahon BJ, et al. Update on prevention,
diagnosis, and treatment of chronic hepatitis B: AASLD 2018 hepatitis B
guidance. Hepatology 2018;67:1560-99.

42. | ok ASF, McMahon BJ. Chronic hepatitis B: update 2009. Hepatology
2009;50:661-2.

43. Hwang SJ, Lee SD, Lu RH, et al. Comparison of three different hy-
bridization assays in the quantitative measurement of serum hepatitis B
virus DNA. J Virol Methods 1996;62:123-9.

44. Kitrinos KM, Corsa A, Liu'Y, et al. No detectable resistance to tenofovir
disoproxil fumarate after 6 years of therapy in patients with chronic hepatitis
B. Hepatology 2014;59:434-42,

45. Corsa AC, Liu'Y, Flaherty JF, et al. No resistance to tenofovir disoproxil
fumarate through 96 weeks of treatment in patients with lamivudine-
resistant chronic hepatitis B. Clin Gastroenterol Hepatol 2014;12:
2106-21012.e1.

46. Zeng QL, Zhang HX, Zhang JY, et al. Tenofovir alafenamide for
pregnant Chinese women with active chronic hepatitis B: a multi-
center prospective study. Clin Gastroenterol Hepatol 2022;20:
2826-37.€9.

47. Zeng QL, Yu ZJ, Ji F, et al. Tenofovir alafenamide to prevent perinatal
hepatitis B transmission: a multicenter, prospective, observational study.
Clin Infect Dis 2021;73:e3324-32.

48. Chen R, Zou J, Long L, et al. Safety and efficacy of tenofovir alafena-
mide fumarate in early-middle pregnancy for Mothers With chronic hepa-
titis B. Front Med (Lausanne) 2021;8:796901.

49. Han G, Zhou G, Sun T, et al. Tenofovir alafenamide in blocking mother-
to-child transmission of hepatitis B virus: a multi-center, prospective study.
J Matern Fetal Neonatal Med 2022;35:10551-8.

50. Thimm MA, Livingston A, Ramroop R, Eke AC. Pregnancy out-
comes in pregnant women with HIV on tenofovir disoproxil fumarate
(TDF) compared to tenofovir alafenamide (TAF). J AIDS HIV Treat
2022;4:6-13.

51. Recommendations for the use of antiretroviral drugs during pregnancy
and interventions to reduce perinatal HIV transmission in the United States.
Department of Health and Human Services. Panel on Treatment of HIV
During Pregnancy and Prevention of Perinatal Transmission. 2023. Avail-
able at: https:/clinicalinfo.hiv.gov/en/guidelines/perinatal.  Accessed
September 13, 20283.

52. Burk RD, Hwang LY, Ho GYF, Shafritz DA, Beasley RP. Outcome of
perinatal hepatitis B virus exposure is dependent on maternal virus load.
J Infect Dis 1994;170:1418-283.

53. del Canho R, Grosheide PM, Mazel JA, et al. Ten-year neonatal
hepatitis B vaccination program, the Netherlands, 1982-1992: pro-
tective efficacy and long-term immunogenicity. Vaccine 1997;15:
1624-30.

54. Xu WM, Cui YT, Wang L, et al. Lamivudine in late pregnancy to prevent
perinatal transmission of hepatitis B virus infection: a multicentre, ran-
domized, double-blind, placebo-controlled study. J Viral Hepat 2009;16:
94-103.

55. Wiseman E, Fraser MA, Holden S, et al. Perinatal transmission of
hepatitis B virus: an Australian experience. Med J Aust 2009;190:
489-92.

56. Pan CQ, Duan ZP, Bhamidimarri KR, et al. An algorithm for risk
assessment and intervention of mother to child transmission of hepatitis
B virus. Clin Gastroenterol Hepatol 2012;10:452-9.


https://www.ncbi.nlm.nih.gov/books/NBK544661/pdf/Bookshelf_NBK544661.pdf
https://www.ncbi.nlm.nih.gov/books/NBK544661/pdf/Bookshelf_NBK544661.pdf
http://refhub.elsevier.com/S0002-9378(23)02173-7/sref19
http://refhub.elsevier.com/S0002-9378(23)02173-7/sref19
http://refhub.elsevier.com/S0002-9378(23)02173-7/sref19
http://refhub.elsevier.com/S0002-9378(23)02173-7/sref19
http://refhub.elsevier.com/S0002-9378(23)02173-7/sref21
http://refhub.elsevier.com/S0002-9378(23)02173-7/sref21
http://refhub.elsevier.com/S0002-9378(23)02173-7/sref21
http://refhub.elsevier.com/S0002-9378(23)02173-7/sref21
https://www.cdc.gov/hepatitis/hbv/interpretationOfHepBSerologicResults.htm
https://www.cdc.gov/hepatitis/hbv/interpretationOfHepBSerologicResults.htm
http://refhub.elsevier.com/S0002-9378(23)02173-7/sref22
http://refhub.elsevier.com/S0002-9378(23)02173-7/sref22
http://refhub.elsevier.com/S0002-9378(23)02173-7/sref22
http://refhub.elsevier.com/S0002-9378(23)02173-7/sref23
http://refhub.elsevier.com/S0002-9378(23)02173-7/sref23
http://refhub.elsevier.com/S0002-9378(23)02173-7/sref23
http://refhub.elsevier.com/S0002-9378(23)02173-7/sref24
http://refhub.elsevier.com/S0002-9378(23)02173-7/sref24
http://refhub.elsevier.com/S0002-9378(23)02173-7/sref25
http://refhub.elsevier.com/S0002-9378(23)02173-7/sref25
http://refhub.elsevier.com/S0002-9378(23)02173-7/sref25
http://refhub.elsevier.com/S0002-9378(23)02173-7/sref26
http://refhub.elsevier.com/S0002-9378(23)02173-7/sref26
http://refhub.elsevier.com/S0002-9378(23)02173-7/sref26
http://refhub.elsevier.com/S0002-9378(23)02173-7/sref27
http://refhub.elsevier.com/S0002-9378(23)02173-7/sref27
http://refhub.elsevier.com/S0002-9378(23)02173-7/sref27
http://refhub.elsevier.com/S0002-9378(23)02173-7/sref28
http://refhub.elsevier.com/S0002-9378(23)02173-7/sref28
http://refhub.elsevier.com/S0002-9378(23)02173-7/sref28
http://refhub.elsevier.com/S0002-9378(23)02173-7/sref29
http://refhub.elsevier.com/S0002-9378(23)02173-7/sref29
http://refhub.elsevier.com/S0002-9378(23)02173-7/sref30
http://refhub.elsevier.com/S0002-9378(23)02173-7/sref30
http://refhub.elsevier.com/S0002-9378(23)02173-7/sref30
http://refhub.elsevier.com/S0002-9378(23)02173-7/sref31
http://refhub.elsevier.com/S0002-9378(23)02173-7/sref31
http://refhub.elsevier.com/S0002-9378(23)02173-7/sref31
http://refhub.elsevier.com/S0002-9378(23)02173-7/sref32
http://refhub.elsevier.com/S0002-9378(23)02173-7/sref32
http://refhub.elsevier.com/S0002-9378(23)02173-7/sref32
http://refhub.elsevier.com/S0002-9378(23)02173-7/sref32
http://refhub.elsevier.com/S0002-9378(23)02173-7/sref33
http://refhub.elsevier.com/S0002-9378(23)02173-7/sref33
http://refhub.elsevier.com/S0002-9378(23)02173-7/sref33
http://refhub.elsevier.com/S0002-9378(23)02173-7/sref34
http://refhub.elsevier.com/S0002-9378(23)02173-7/sref34
http://refhub.elsevier.com/S0002-9378(23)02173-7/sref34
http://refhub.elsevier.com/S0002-9378(23)02173-7/sref35
http://refhub.elsevier.com/S0002-9378(23)02173-7/sref35
http://refhub.elsevier.com/S0002-9378(23)02173-7/sref35
http://refhub.elsevier.com/S0002-9378(23)02173-7/sref35
http://refhub.elsevier.com/S0002-9378(23)02173-7/sref36
http://refhub.elsevier.com/S0002-9378(23)02173-7/sref36
http://refhub.elsevier.com/S0002-9378(23)02173-7/sref36
http://refhub.elsevier.com/S0002-9378(23)02173-7/sref37
http://refhub.elsevier.com/S0002-9378(23)02173-7/sref37
http://refhub.elsevier.com/S0002-9378(23)02173-7/sref37
http://refhub.elsevier.com/S0002-9378(23)02173-7/sref38
http://refhub.elsevier.com/S0002-9378(23)02173-7/sref38
http://refhub.elsevier.com/S0002-9378(23)02173-7/sref38
http://refhub.elsevier.com/S0002-9378(23)02173-7/sref38
http://refhub.elsevier.com/S0002-9378(23)02173-7/sref39
http://refhub.elsevier.com/S0002-9378(23)02173-7/sref39
http://refhub.elsevier.com/S0002-9378(23)02173-7/sref39
http://refhub.elsevier.com/S0002-9378(23)02173-7/sref40
http://refhub.elsevier.com/S0002-9378(23)02173-7/sref40
http://refhub.elsevier.com/S0002-9378(23)02173-7/sref40
http://refhub.elsevier.com/S0002-9378(23)02173-7/sref42
http://refhub.elsevier.com/S0002-9378(23)02173-7/sref42
http://refhub.elsevier.com/S0002-9378(23)02173-7/sref42
http://refhub.elsevier.com/S0002-9378(23)02173-7/sref43
http://refhub.elsevier.com/S0002-9378(23)02173-7/sref43
http://refhub.elsevier.com/S0002-9378(23)02173-7/sref41
http://refhub.elsevier.com/S0002-9378(23)02173-7/sref41
http://refhub.elsevier.com/S0002-9378(23)02173-7/sref41
http://refhub.elsevier.com/S0002-9378(23)02173-7/sref44
http://refhub.elsevier.com/S0002-9378(23)02173-7/sref44
http://refhub.elsevier.com/S0002-9378(23)02173-7/sref44
http://refhub.elsevier.com/S0002-9378(23)02173-7/sref45
http://refhub.elsevier.com/S0002-9378(23)02173-7/sref45
http://refhub.elsevier.com/S0002-9378(23)02173-7/sref45
http://refhub.elsevier.com/S0002-9378(23)02173-7/sref45
http://refhub.elsevier.com/S0002-9378(23)02173-7/sref46
http://refhub.elsevier.com/S0002-9378(23)02173-7/sref46
http://refhub.elsevier.com/S0002-9378(23)02173-7/sref46
http://refhub.elsevier.com/S0002-9378(23)02173-7/sref46
http://refhub.elsevier.com/S0002-9378(23)02173-7/sref47
http://refhub.elsevier.com/S0002-9378(23)02173-7/sref47
http://refhub.elsevier.com/S0002-9378(23)02173-7/sref47
http://refhub.elsevier.com/S0002-9378(23)02173-7/sref48
http://refhub.elsevier.com/S0002-9378(23)02173-7/sref48
http://refhub.elsevier.com/S0002-9378(23)02173-7/sref48
http://refhub.elsevier.com/S0002-9378(23)02173-7/sref49
http://refhub.elsevier.com/S0002-9378(23)02173-7/sref49
http://refhub.elsevier.com/S0002-9378(23)02173-7/sref49
http://refhub.elsevier.com/S0002-9378(23)02173-7/sref50
http://refhub.elsevier.com/S0002-9378(23)02173-7/sref50
http://refhub.elsevier.com/S0002-9378(23)02173-7/sref50
http://refhub.elsevier.com/S0002-9378(23)02173-7/sref50
https://clinicalinfo.hiv.gov/en/guidelines/perinatal
http://refhub.elsevier.com/S0002-9378(23)02173-7/sref52
http://refhub.elsevier.com/S0002-9378(23)02173-7/sref52
http://refhub.elsevier.com/S0002-9378(23)02173-7/sref52
http://refhub.elsevier.com/S0002-9378(23)02173-7/sref53
http://refhub.elsevier.com/S0002-9378(23)02173-7/sref53
http://refhub.elsevier.com/S0002-9378(23)02173-7/sref53
http://refhub.elsevier.com/S0002-9378(23)02173-7/sref53
http://refhub.elsevier.com/S0002-9378(23)02173-7/sref54
http://refhub.elsevier.com/S0002-9378(23)02173-7/sref54
http://refhub.elsevier.com/S0002-9378(23)02173-7/sref54
http://refhub.elsevier.com/S0002-9378(23)02173-7/sref54
http://refhub.elsevier.com/S0002-9378(23)02173-7/sref55
http://refhub.elsevier.com/S0002-9378(23)02173-7/sref55
http://refhub.elsevier.com/S0002-9378(23)02173-7/sref55
http://refhub.elsevier.com/S0002-9378(23)02173-7/sref56
http://refhub.elsevier.com/S0002-9378(23)02173-7/sref56
http://refhub.elsevier.com/S0002-9378(23)02173-7/sref56
www.smfm.org

smfm.org

SMFM Consult Series

57. Funk AL, Lu Y, Yoshida K, et al. Efficacy and safety of antiviral pro-
phylaxis during pregnancy to prevent mother-to-child transmission of
hepatitis B virus: a systematic review and meta-analysis. Lancet Infect Dis
2021;21:70-84.

58. Fan L, Owusu-Edusei K, Schillie SF, Murphy TV. Cost-effectiveness of
testing hepatitis B-positive pregnant women for hepatitis B e antigen or
viral load. Obstet Gynecol 2014;123:929-37.

59. Cryer AM, Imperial JC. Hepatitis B in pregnant women and their infants.
Clin Liver Dis 2019;23:451-62.

60. Wang X, Song A, Lin X, et al. Clinical characteristics of hepatitis flares
during pregnancy and postpartum in Chinese chronic hepatitis B virus
carriers-a prospective cohort study of 417 cases. Front Immunol 2022;13:
1031291.

61. Li J, Chang MS, Tran TT, Nguyen MH. Management of chronic hep-
atitis B in pregnancy. J Clin Gastroenterol 2017;51:789-95.

62. Beasley RP, Hwang LY, Stevens CE, et al. Efficacy of hepatitis B im-
mune globulin for prevention of perinatal transmission of the hepatitis B
virus carrier state: final report of a randomized double-blind, placebo-
controlled trial. Hepatology 1983;3:135-41.

63. Chen HL, Chang MH, Ni YH, et al. Seroepidemiology of hepatitis B
virus infection in children: ten years of mass vaccination in Taiwan. JAMA
1996;276:906-8.

64. Chang MH, Chen CJ, Lai MS, et al. Universal hepatitis B vaccination
in Taiwan and the incidence of hepatocellular carcinoma in children.
Taiwan Childhood Hepatoma Study Group. N Engl J Med 1997;336:
1855-9.

65. Weng MK, Doshani M, Khan MA, et al. Universal hepatitis B vaccination
in adults aged 19-59 years: updated Recommendations of the Advisory
Committee on Immunization Practices - United States, 2022. MMWR
Morb Mortal Wkly Rep 2022;71:477-83.

66. Lu PJ, Hung MC, Srivastav A, et al. Surveillance of vaccination
coverage among adult populations -United states, 2018. MMWR Surveill
Summ 2021;70:1-26.

67. Moro PL, Zheteyeva Y, Barash F, Lewis P, Cano M. Assessing the
safety of hepatitis B vaccination during pregnancy in the Vaccine
Adverse Event Reporting System (VAERS), 1990-2016. Vaccine
2018;36:50-4.

68. Groom HC, Irving SA, Koppolu P, et al. Uptake and safety of hepatitis B
vaccination during pregnancy: a Vaccine Safety Datalink study. Vaccine
2018;36:6111-6.

69. Bruce MG, Bruden D, Hurlburt D, et al. Protection and antibody levels
35 years after primary series with hepatitis B vaccine and response to a
booster dose. Hepatology 2022;76:1180-9.

70. Sheffield JS, Hickman A, Tang J, et al. Efficacy of an accelerated
hepatitis B vaccination program during pregnancy. Obstet Gynecol
2011;117:1130-5.

71. Hechter RC, Jacobsen SJ, Luo Y, et al. Hepatitis B testing
and vaccination among adults with sexually transmitted infections
in a large managed care organization. Clin Infect Dis 2014;58:
1739-45.

72. Hwang LY, Grimes CZ, Tran TQ, et al. Accelerated hepatitis B vacci-
nation schedule among drug users: a randomized controlled trial. J Infect
Dis 2010;202:1500-9.

73. Society for Maternal-Fetal Medicine (SMFM), Norton ME, Kuller JA,
Metz TD. Society for Maternal-Fetal Medicine Special Statement: grading

of Recommendations Assessment, Development, and Evaluation
(GRADE) update. Am J Obstet Gynecol 2021;224:B24-8.

74. Guyatt GH, Oxman AD, Vist GE, et al. GRADE: an emerging consensus
on rating quality of evidence and strength of recommendations. BMJ
2008;336:924-6.

This publication was supported by funding through the cooperative
agreement CDC-RFA-DD-23-0004 Enhancing Partnerships to
Address Birth Defects, Infant Disorders and Related Conditions, and
the Health of Pregnant and Postpartum People from the Centers for
Disease Control and Prevention. The views expressed by the authors
do not necessarily reflect the official policies of the Department of
Health and Human Services nor represent an endorsement of the U.S.
Government.

The use of this information is voluntary, and clinicians should be familiar
with and comply with all applicable laws and regulations.

All authors and committee members have filed a disclosure of interests
delineating personal, professional, business, or other relevant financial
or nonfinancial interests in relation to this publication. Any substantial
conflicts of interest have been addressed through a process approved
by the Society for Maternal-Fetal Medicine (SMFM) Board of Directors.
SMFM has neither solicited nor accepted any commercial involvement
in the specific content development of this publication.

This document has undergone an internal peer review through a
multilevel committee process within SMFM. This review involves
critique and feedback from the SMFM Publications and Document
Review Committees and final approval by the SMFM Executive Com-
mittee. SMFM accepts sole responsibility for the document content.
SMFM publications do not undergo editorial and peer review by the
American Journal of Obstetrics & Gynecology. The SMFM Publications
Committee reviews publications every 18 to 24 months and issues
updates as needed. Further details regarding SMFM publications can
be found at www.smfm.org/publications.

SMFM recognizes that obstetrical patients have diverse gender iden-
tities and is striving to use gender-inclusive language in all of its publi-
cations. SMFM will be using terms such as “pregnant person” and
“pregnant individual” instead of “pregnant woman” and will use the
singular pronoun “they.” When describing study populations used in
research, SMFM will use the gender terminology reported by the study
investigators.

All questions or comments regarding the document should be referred
to the SMFM Publications Committee at pubs@smfm.org.

Reprints will not be available.

© 2023 Published by Elsevier Inc. https://doi.org/10.1016/.aj09.2023.12.023 APRIL 2024 B11



http://refhub.elsevier.com/S0002-9378(23)02173-7/sref57
http://refhub.elsevier.com/S0002-9378(23)02173-7/sref57
http://refhub.elsevier.com/S0002-9378(23)02173-7/sref57
http://refhub.elsevier.com/S0002-9378(23)02173-7/sref57
http://refhub.elsevier.com/S0002-9378(23)02173-7/sref58
http://refhub.elsevier.com/S0002-9378(23)02173-7/sref58
http://refhub.elsevier.com/S0002-9378(23)02173-7/sref58
http://refhub.elsevier.com/S0002-9378(23)02173-7/sref59
http://refhub.elsevier.com/S0002-9378(23)02173-7/sref59
http://refhub.elsevier.com/S0002-9378(23)02173-7/sref60
http://refhub.elsevier.com/S0002-9378(23)02173-7/sref60
http://refhub.elsevier.com/S0002-9378(23)02173-7/sref60
http://refhub.elsevier.com/S0002-9378(23)02173-7/sref60
http://refhub.elsevier.com/S0002-9378(23)02173-7/sref61
http://refhub.elsevier.com/S0002-9378(23)02173-7/sref61
http://refhub.elsevier.com/S0002-9378(23)02173-7/sref62
http://refhub.elsevier.com/S0002-9378(23)02173-7/sref62
http://refhub.elsevier.com/S0002-9378(23)02173-7/sref62
http://refhub.elsevier.com/S0002-9378(23)02173-7/sref62
http://refhub.elsevier.com/S0002-9378(23)02173-7/sref63
http://refhub.elsevier.com/S0002-9378(23)02173-7/sref63
http://refhub.elsevier.com/S0002-9378(23)02173-7/sref63
http://refhub.elsevier.com/S0002-9378(23)02173-7/sref64
http://refhub.elsevier.com/S0002-9378(23)02173-7/sref64
http://refhub.elsevier.com/S0002-9378(23)02173-7/sref64
http://refhub.elsevier.com/S0002-9378(23)02173-7/sref64
http://refhub.elsevier.com/S0002-9378(23)02173-7/sref65
http://refhub.elsevier.com/S0002-9378(23)02173-7/sref65
http://refhub.elsevier.com/S0002-9378(23)02173-7/sref65
http://refhub.elsevier.com/S0002-9378(23)02173-7/sref65
http://refhub.elsevier.com/S0002-9378(23)02173-7/sref66
http://refhub.elsevier.com/S0002-9378(23)02173-7/sref66
http://refhub.elsevier.com/S0002-9378(23)02173-7/sref66
http://refhub.elsevier.com/S0002-9378(23)02173-7/sref67
http://refhub.elsevier.com/S0002-9378(23)02173-7/sref67
http://refhub.elsevier.com/S0002-9378(23)02173-7/sref67
http://refhub.elsevier.com/S0002-9378(23)02173-7/sref67
http://refhub.elsevier.com/S0002-9378(23)02173-7/sref68
http://refhub.elsevier.com/S0002-9378(23)02173-7/sref68
http://refhub.elsevier.com/S0002-9378(23)02173-7/sref68
http://refhub.elsevier.com/S0002-9378(23)02173-7/sref69
http://refhub.elsevier.com/S0002-9378(23)02173-7/sref69
http://refhub.elsevier.com/S0002-9378(23)02173-7/sref69
http://refhub.elsevier.com/S0002-9378(23)02173-7/sref70
http://refhub.elsevier.com/S0002-9378(23)02173-7/sref70
http://refhub.elsevier.com/S0002-9378(23)02173-7/sref70
http://refhub.elsevier.com/S0002-9378(23)02173-7/sref71
http://refhub.elsevier.com/S0002-9378(23)02173-7/sref71
http://refhub.elsevier.com/S0002-9378(23)02173-7/sref71
http://refhub.elsevier.com/S0002-9378(23)02173-7/sref71
http://refhub.elsevier.com/S0002-9378(23)02173-7/sref72
http://refhub.elsevier.com/S0002-9378(23)02173-7/sref72
http://refhub.elsevier.com/S0002-9378(23)02173-7/sref72
http://refhub.elsevier.com/S0002-9378(23)02173-7/sref73
http://refhub.elsevier.com/S0002-9378(23)02173-7/sref73
http://refhub.elsevier.com/S0002-9378(23)02173-7/sref73
http://refhub.elsevier.com/S0002-9378(23)02173-7/sref73
http://refhub.elsevier.com/S0002-9378(23)02173-7/sref74
http://refhub.elsevier.com/S0002-9378(23)02173-7/sref74
http://refhub.elsevier.com/S0002-9378(23)02173-7/sref74
http://www.smfm.org/publications
mailto:pubs@smfm.org
https://doi.org/10.1016/j.ajog.2023.12.023
www.smfm.org

	Society for Maternal-Fetal Medicine Consult Series #69: Hepatitis B in pregnancy: updated guidelines
	Outline placeholder
	Introduction
	What are the recommendations for hepatitis B virus screening for infection and immunity in pregnancy?
	What are the obstetrical implications of pregnancies complicated by chronic hepatitis B infection?
	What is the recommended medical management of chronic hepatitis B during pregnancy?
	What is the neonatal management of infants born to individuals with chronic hepatitis B virus infection?
	What is the recommendation for hepatitis B vaccination during pregnancy?
	Conclusions

	References


